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ABSTRACT: In view of the lack of information on the internal struc-
ture of plasmoids and of a satisfactory description of the mechanism
of plasma acceleration in different plasma guns. and in view of the
difficulty of interpreting the experimental results on interaction
petween plasmoids and magnetic fields owing to the lack of this in-
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formation, a method is proposed wherein more detailed microscopic
characteristics can be obtained with the aid of through-passage
mass spectrometer. This mass spectrometer was used to investigatae
the mass and energy spectra of plasmuids from a Bostick gun (W. H.
Bostick, Phys. Rev. v. 104, 2, 292, 1956). The operation of all the
units of the instrument is described in detail in a separate article
(Priboxy* i tekhnika eksperimenta, in press). The conditions for op~
timal mass separation are described. In view of the short transit
. time employed, there is no need for additional modulation. The ap~-.
paratus yields mass spectra of ions of given energy, Efrom which the
energy spectra of particles having different masses can be plotted.
o The angular distributions of the jons of different masses and ener=
\ﬁ gies, were also investigated and it was found that ions with larger
3 velocities form a narrower velocity cone than the slower lons. 1t
i6 theraefore eoneluded that reasurement of the true unergy distribu-
tion must be aceempaniad by measurament af the aneulor diatribution
of the particles and the nunber of particles of given energy must be
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integrated over all the angles in ordeJ to ensurs accuracy. The
duration of the discharge exerts little influence on the energy siac-
tra. The length of the plasmoid changes as it moves from the source
because of the spread in particle velocity, and since the particle
-velocity decreases with increasing massﬁ,tha light ions are concen=
trated in the frontal part of the plasmoid and the heavy ones in

the tail part. This spatial separation of the ions increases with
increasing tranﬁ}t length. In the zbsence of the magnetic field
the slow ions are rapidly lost because of the broad.velocity cone.
There ara grounds for assuming that the plasmoids produced by pther
plasma guns, particularly coaxial, show a similar behavior. Orig.

art. has: 9 figures.
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iTITLE: Structure and emergy spectra of plasma bursts frm a coaxial plasma gun

SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.6, 1964, 1005-1010

e o ot

| TOPIC TAGS: plasma, plasma source, plasma jet, plasma concemtration
ABSTRACT: The mass and energy spectra of the ions in the plasma bursts from a coaw
ial plasma gun were determined with a time of flight mass spectrometer and electro-
' static analyzer described elsewhere (A.A.Kalmy*kov, A,D,Timofeyev et a1 ,PTE ,No.5, .
!142,1963). The attenuation of 3 cm and 8 mm microwaves by the bursts was also cb-
i served, and the visible radiation was recorded with a photomultiplier. The plasma
{'gun was 17.5 cm long, and the coaxial cylindrical electrodes were 3 and 7.5 cm in
‘ diameter. The gun was powered by a 12 microfarad capacitor charged to 10 %o 20 W,
and the period of the circuit was 7 microsec. Approximately 1 cn® of hydrogen (stan=._.
dard conditions) was admitted to the gun through a pulsed valve. Two quite diffe-
rent modes of operatid>n were noted, dapending on the delay betwean admitting the .
gas and firing the gun. When this delay was greater than qertain oritical valus, | .
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ia single dense burst was eiected at a velocity of about 107 cm/sec. The density of
ithis burst was at least 1014 cn'3-,hut it contained no ions with energies greatesr
;than 100 eV. The operation under these conditions was not investigated in detail,
..-,but it appeared to conform to the theory of L.C.Burkhard and R.H.Loveberg {Phys.Flu~ .
iids 53,341,1962) . When the delay was less than the critical value, two bursts were
jejected, of which the more rapid had a density of 1013 ¢u=3 and contained ions with
ienergies up to 20 keV. The energy spectra of these bursts varied only slightly when
.‘other operating conditions were changed, provided only the delay time remained less
, ,’than the critical value. ‘The ions were all accelerated simultaneously (within 0.5
‘microsec) during the first half cycle. The mcuent of origin of the ions was marked
‘by a slight but very sudden decrease of the discharge current, occurring near the
_ %tirst peak. Heavy impurity/ions, presumably originating in the insulation and the
ivalve packing, were present in considerable numbors., These had the same energy dis-| .
{tribution as the protons, and hence smaller velo¢ities. The burst could therefore in
‘principle be purified by permitting it to drift n suffioleni distance. In the ab-~
|sence of a magnetic field (all the work reported was performed with no longitudinal |-
!magnetic field) nearly all the low energy ions, und none of the high energy ions, !

H

iwere lost during traversal of one meter. This is presumably due to the better colli< -
imation of the high energy ione, It is suggested that the difference between tha two | ...
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' modes of operation is due to the interaction of the charged particles at high den~ .’
' gities: when the delay time is short the density is moderate snd the particles are ;
i accelerated essentially individually; when the delay tine is long the density is
sufficient for the interactions to become important, and they may be taken into
account by a magnetohydrodynamic theory such as that of Burkhard and Loveberg (loc.
cit.). "In conclusion, the authors consider it a pleasant duty to express their
gratitude to B.G.Safronov for fruitful discussions and his interest in the work."
Orig.art.has: 6 figures and 1 table.
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TLITLE: Interaction ctf kigh- density plasma burgts thh a snattal‘ty
perfodfc magnetic fleld '

i}SOGﬁQE3 Zhurnal tekhnﬂcheakoynfffIMH

pl-asntoié, piamm_ trappin

.ABSTRACT: In a precedfing SLudy, the suthoers' group (A b 'almy*kcv;

. V.L. Tereghin, S. A. Trubchanfnov, and Y.G. 3afrogpv, :hrF 3? ST,
1862) £nvostigated the interactian of low~dansity CLG wlO’ ”sa :
‘plasmuils {plasma burecs) with apacially periodid | |sp&cmkmadulamrd,
‘rather *hau continuous) magnetfc Flélds and showed that whien the cof -
ditfon for partrcular parametric regonance fs amvzaffed! sipgniflcant

. redistribution ot energy {@ obsdrved: | abddt | cha vtnmwta:lﬂoujn;

energy of -the- plasma particlos ie cor _ istn. d Lzbr uftée:iuuait an
‘ergy. The preseut paper givés the reaulca of the {hntetaction with
similar perfodic fieldas of conasfdevably highsr demeity (102%-102! p*3
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plagma bursts. At such densitied, caltfsion pmceiissess-et&auﬁd pliay ¢
significant role. Moreover, for high values of the ralio B= nk".‘i_fﬂﬁ,f'&)
the moduiating magnetic Field should not penetrate to any pppreciable
depth Llnto the slasmofd., Thus, it is difficult to predict the expal”
fmental results ~eforphandg, The setup Ls dlagramad tn thae figura
(Enclosure). The main magnetic field (Bg = 9.2 waber/m®) ta spatiaily
modulated by a series of coilc whith each succasslva pair conneqted {n
opposition (8.5 pericds of 10 cm @sch); at the end of the cylfadrical
champer is a magnetic mirrov (B = 0.05 ro 0. b wehar/mt}, In the
experf{ments Bm/Bo was iess than 4.0-4.3., Tre purpcse off the emperi-

to cptain eviden snance interactfon ¢¢ the

: ’ ' agrecip Shapds 88

LB -3-L-E

“imain field to’ ¢ modulated
'in figures:..-proton. energw spec
"1of 54 .e¢ protons with variation - ¥
blocking signal with Bgoe Reson foicts iygentivld tn
pleanatfon for them L8 proposed. anr ary
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TITLE High~spsed nonaelective gtic recoiver U : | L

SOURCE: Pribory 1 tekhnika ekaperimerta. no. 3. 1965, 196~ 198 i’ RN 1

o
S
i

TOPIC TAGS: optic receiver

ABSTRACT: A nonselective (#black™) optic recelver has been, d-a:signéd with ordﬂmry S
commsrcial photocells (TsV-3 and 5TsV~6)s The receiver functions within 250«~300- mp o
and is intended for oseillographic work. The receiver sensitivity is 1.3x1074i
amp/w, with an 8-mm® inlet aperture., The sensitidiy is consthnt sdthin:t(s-"?)‘é 5.12
.| the entire waveband, which permits determining temperature of fblaick® rediatola
with an error of *2%. The receiver can record lumirous fluxeis having & rise tlme
of 10™% Bec or less, The temperature of the spark discharge in awBV-39 pulsed
1ight_source and the_total energy flux associated therewiili were mepsured wi

| above receiverj the results were found in geod agreement 1} - ‘mamplate
o ratings of t.he B3Urce. Orig. art. hast 4 fignrea. e R
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ORG: none
© TITLE: Interaction between plasmoids of a magnetic field 01’ a\.uta angleu g'oc:netr:,'

G . SOURCE: A UkrSSR. Magnitnyye lovushki (Magnetxc traps). Kiev, Naukova dumka, 1965,
e i 76-86 .
TOPIC TAGS: magnetic field, plasmoid magnetic tvap ' magﬂobic niuld intonﬁitj

2 A B
ABSTRACT: The authors study capture of a/plasma in an acuie an,g'lad trap uqmp methods
which permit measurements for particles with various wnergics foir a more dwrax*ad in~-
vestigation of the mechanism responsible for the interactidn beLuaen a pla&moid and
a magnetic field of acute-angled geometry. The acute«angl«d magnetlc field was pro-
duced by the appropriate connection of two coils. Maximum field intensity: Was appro-
ximately 6000 oersteds. A drift spectrometer and a plasmalicope lvare used for an ex-
perlmental investigation of the plasma emerging from the trap. it was found that .
paraxlal ions escape from the trap along the axis, i. e. luns which are in-motidn in [
the region near the axis and make an extremely small angle’ ‘with 'the axis. The energy |
L spectra of hydrogen ions from plasmoids after passage through a iragnetic fidld of
. acute-angled geometry were compared with similar spectra for ions after passage through —
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a homogencous magnetic field of the same intensity. It was fbund that the acute-
angled field cuts off the high energy ions. Energy spectra are also given for plas-
moid protons after emergence from an acute-angled trap as a. functﬁon of magnetic; Field
strength. These curves show a reduction in the number of fcns passing through the
trap as the magnetic field strength is increased.  An analysis of the experimantal
plasmograms shows that the plasma is initially pinched as it enters the trap and that

the central part of the plasma then moves along the axis. ‘A halo forms around this
dense central section with a radius which increases with motion along the axis In
spite of a simultaneous increase in the magnetic field inténsity.: The generation

of this halo and the increase in its diameter may be due to rotatfon caused by same
mechanism which converts the longitudinal edge cowponeunt to a transverse ccmp-onent.
The experimental data show that the leading edge of an acute-angled plasmoid is not
captured and passes through the end of the trap. A more detailed:study of tha inter-
action between plasmoids and an axially symmetric magnetic field I s necded for deter-
mining conditions necessary for trapping a fast plasma. Orig. art. has: &, f;gur‘es.
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TITLE: On the adiabatic movement of plaSr/na beams in a longitudinal magnetic
field )
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1965. K voprosu ob adiabatichnosti dvizheniya plazmennykh sgustkov v prodol'nom
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TOPIC TAGS: plasma beam, longitudinal magnetic field, plasma density

ABSTRACT: The author discusses the entry mechanism of small plasma heams
into an axially symmetrical magnetic field, depending on the particle density in |

) the beam. The deductions from the theory are compared with an experimental [
study of magnetic moments of low- and high-density plagma beams, The experi- |
ments are found to agree with the theory on the substantial influence of plasma ?

density on the magnetic moment of the plasma beam, and with the theory of the
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TITLE: Development of instability in 2 plasmoid upon injection in an axially-

symmetrical magnetic field

SCURCE: Al UkrSSR. Issledovaniye
Kiev, Naukova dumka, 1965, 89-102

TOPIC TAGS: plasmoid, plasma instability, plas
magnetic pinch, magnetic mirror

AESTRACT: Tne present investigations were made with a coaxial plasma gun which pro-
duced hydrogen plasmoids of density up to 101° em~3 and velocities (7-8) x 107 em/sec
(vig. 1). The magnetic field wus produced at a distance (100 cm) sufficient for at-
tenuvation of the currents captured by the plasmoid. In view of the fact that the

| front part of the plasmoid did not have sufficient luminosity, the structure of the
igated with & plasmascdpe first described vy L. A. Yelizarov and
699). ihe field distrivuticn was measured |

avior of the plasmoids in the !
i._

-
plazmennykh sgustkov (study of plasma clusters).

ma injection, plasmd diagnostics,

piasmoic was inve st
A. V. Zharinov {Xucl. Fus. 1662, suppl. 24
with the aia of proves. Tae results showéd that the beh
non-uniform magnetlc field was very similar to that occurring during repid compres-
sion of the plasma in a & pinch, and the test results ere {nterpreted in light of

this phenomenon. The possible causes of the instability of the plaspoid upon enter-
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and are found to consist of reflection of par
of thz electrons on entering the magnetic field
and the development of & radial electric ficla.
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fields
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Kiev, Naukova dumka, 1965, 112-118

TOPIC TAGS: plasmoid, plasma magnetic field, plasma velocity, plasma stability

ABSTRACT: The results in this vork indicate that corrugated magnetic guiding fields

can replace high frequency stabilization of a plasmoid surface. The period of corru- :
gation in the guiding fields was 10 cm, which at a plasma velocity of 24107 cm/sec cors
responded to a frequency of 2 Mc. The modulation amplitude was about 15%-~sufficient "}’
to stabilize the instability leading to a spiraling of the plasma. This is demonstrat<
ed by a plasmascope adapted for pulsed operation. When the modulation amplitude reach-
ed 25% of the constant guiding field, some assymmetry of plasma boundary was observedy |
At higher plasma velocity, the corrugated field failed to stabilize the plasma and g
tongue-like protuberances were observed. Energy loss measurements show that some 20%.:q
of the energy remained in the plasmoid for long travel distance. This, the authors ]
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ABSTRACT : The Performance ang
Studied., T

<
characteristics of a lasné/ un with a hot cathode are
he gun Structure ang operational Parameters are described, The gun was
operated with 5 Pulsed magnetic field (20 usec) during which a much ghortenr high volyr
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tors and high speed photography; The results for various pressure and current condl-(
tions are shown and analyzed in terms of the electric circuit interaction with a-
simple plasma model, Orig. art. has: 4 formulas, 7 figures.
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TITLE: The disintegration of an instantaneously heated substance and deterniimz.‘.:ion '
of the equation of state by the pressure and momentum

SOURCE: Zhurnal prikladnoy mekhéniki i tekhnicheskoy fiziki, no. 5, 1966, 3-16 .
TOPIC TAGS: state equation, ‘dispersion equation, heating

ABSTRACT: A study was made of -the pattern of separation of fragments of a substance
heated "instantaneously" by the radiation of a_laser, i.e., in a period of time
considerably shorter than the characteristic time of separation. Thermodynamic -
functions describing the state of the substance at high pressures and high tempera~
tures Lut at normal (or near-normal) density p, were investigated. Such states can . | .
be obtained by "instantaneous" heating of the substance (p = p_) and its subsequent . &
separation (p < Po). Wnen the layer of the substance it hented to values of S
intrinsic energies much smaller than the value of the evaporation heat, a portion

of the substance separates as the result of the interaction of rarefaction waves and’
the formation of negative stresses, The dependence of momentum in the presence of
1é'he "splitting~off" effect on the quantity of supplied energy and the thermodynand ¢ [’
¢ - . . . " .

.
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the momentum, the momentum of that layer of

, the momentum of that layer of
partially evaporated or crushed, assuming that these values -
do not depend on each other. The authors thank I. L. Zel'manov, A, I. Petrukhin,
and Ye. Rabinovich for valuable »discugsiona. Or'g, art, has: 35 formulas and

i0 figures, _
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fTITLwa the current shoet and acceleratien of plasma 4n an olectrodynsuic

rail accelerator /|

SOURCE: Zhurnal tekhnicheskoy f£iziki, v. 36, no. 9, 1966, 1608-1621

TOPIC TAGS: plasma gun, plasma acceleration, electromagnotic effect, mathcmatic
]
physics

ABSTRACT: The authors discuss the production and acceleration of plasma in a rail . _
accelerator having plane parallel electrodes. The problem is treated in one dimension;
all quantities being assumed to depend only on the %ime and on one Cartesian coor- :
dinate, whose axis is parallel to the two electrodes and perpendicular to the electron:
currcent sheet, which is assumed to be initially present. The inertia of the electrons;
. 1s neglected, and it is assumed that the electron Larmor radius 18 small compared withj
’the electrode spacing. The electron motions are thus treated in the drift approxima- }———
tion when the plasma is rarefied, and with the effect of the Hall currents included
when the plasma is dense, Ions are assunesd to be formed in the current sheet and to
lag behind, thus producing a longitudinal polarization field, It is shown that the —_—
form and magnitude of the polarization field play decisive roles in the shaping and
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acceleration of the plasma burst. To calculate the polarizatioa fleld, the notion

of the ions is described by the kinetic equation with a torm rcpresenting the pro-
duction of ions in the forward current sheet, and several simplifying assumptions are .
introduced, including the assumptions that the current shecot is thin and moves with
constant velocity. 1t is shown that the polarization gives rise to longitudinal clec-I
trostatic waves in the plasma, and that as a result of these oscillations there are ;
formed many closed current loops. An equation is derived relating the velocity of the
conter of mass of the plasma to that of the curront shuot. The eloctrodynamic accolo=
ration of the center of mass is described by equations similar to those of L.A,
Artsimovich, C,Yu.Luk'yanov, I.P,Podgornyyjsnd S,A,Cauvatin (ZhETF, 33, 3, 1957) until
the enerpgy begins to be expended in the production of electrostatic oscillations. i
Whereas the energy of the plasma as a whole is determined by the total discharge
current, the energy spectrum of the plasma particles depends significantly on the dis-
tribution of the current within the plasma., It is found that there is an optimun
self-inductance for maximum acceleration efficiency, below which it 1s not d051rable i
to reduce the parasitic inductance of the circuit. The authors thank K.D, Sinel'nikov,
V.S.Komel' kov, A,I,Morozov, A.A,Rukhadze, B,G, Safronov, and ), I,Pergament for many )
fruitful discussions. Orig. art. has: 82 formulns and 1 figure.
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“S»OURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 9, ‘1966, 1652-1564 L ,:jj»_.

4 TOPIC TAGS: hydrogen plasma,

donse plasma, rarefied plasma; plasma dynnmics;ndinbaﬁib
process, plasma magnetic field

» nonhomogeneous magnetic field, magnetic moment '

ABSTRACT: This paper is concerned with the motion of Plesma bursts along the axis of |
a longirudinally inhomogeneous axially symmetric magnotie field. The pliant current ..| .
1 loop model, developed in a series of articles by N.A,Khizhnyak, V.G.8afronov, and o
K.D.Sinel'nikov (Sb. "Fizika plazmy 1 problemy upravlyayemogo termoyadernopo sinteza", ’
t.I. Izd-vo AN UkrSSR, Kiyev, 1963; ibid. t. 11, 1964; zhTF, 35, 827, 1965; zhTF, 35, |/
833, 1965), is generalized to take into account changes in the shape of the plasma, i
Equations of motion are derived under the simplifying assumptions that the deformation |-

uring its interaction with the
magnetic field is negligible. Particular ettention is given to the magnetic moment of
the plasma burst ag a“criterion of the udinbntlcity of its wmotion. For a low density
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; 2
by J,L,Tuck (Phys. Rev. Lett., 3, 317, 1959) can be effective oanly undor such con-
ditions that the plasma traversos the ‘magnetic fiold gradiont region in n time shorter
than 7the collapse time of the plasma, which is approximately the ratio of the plasma
circug-.ference to the Alfven velocity. The authors thank B.G.Sn:trono!,v.s.liomel'kov,
and lgfademicinn K,D.Sinel'nikov of the AN UkrSSR for fruitful discussions, Orig. art,
has; E;SS formulas and 7 figures, :

: - .
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TITLE: Experimentdl investigation of the scattering qf an instantane-
ously heated substance and the appearance of momentum at energy conceéne

trations smaller than the heat of evaporati{on :

i .
SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheksoy fiziki, no. 6,
1966, 3-13 '

TOPIC TAGS: 1laser heatin laser effect, ice araffin . LAs5e y
YEAT OF vRIRrZA m-.&’ ' » P y LASEC LCADIRTIOL,

ABSTRACT:

"High-speed photography was used in an investigation of the scattering of a ’
substance heated by laser radiation. The substances selected were ice and
‘paraffin which were rapidly heated by a giant-pulse ruby laser to an energy
.concentration smaller than the heat of evaporation Q. The pulse duration

-at the half flux was t = 2 x 1078 sec. The rate of scattering of the sub-
‘stance was determined by means of a high-speed photo-chamber with a maximum
‘speed of 5 x 107 frames per second. The splitting-off was accompanied by
momentum, which was generated by the scattering of the substance. The

—
Cord 1/2 4 " UDC: none . [

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620130004-5"



"APPROVED FOR RELEASE 08/10/2001 CIA-RDP86-00513R000620130004-5

53 Hi‘ S0 dEEE A R O R i M S el S LR A ) LIS SRR S AR IR § S CAAHN S WL 1L L il P R TEREN 7 VI el X 8 et U 2 T g 981 o8 AR T LTS Lihs RICAUIEScad 1 AR B ERCR A et TALRL It MG {1 RIRRSE 3 11 [ 1o
1

ACC NR:' APT003249

,release of energy E_"in a surface layer with a thickness x ov mass mw, in a
‘time 1 < ¢t (characgeristic time of gasdynamic processes tg = x/c, where

c is the sonic velocity in the substance), resulted in the appearance of a
'pressure Po * (v = 1)Ex/x, in that layer. The closing up of rarefaction
iwaws propagating from the boundary of the heated layer led to the appearance
‘of negative stresses. When these stresses exceeded the dynamlc tensile :
‘strength of the substance, a_splitting-off took place. The maximum coefficient i
of energy utilization E = IYQ/E was found to be at an energy concentration

in a unit of mass close to Q. and lower, and can reach values close to

maximum values at high energy concentrations (above the heat of evaporation).
The authors thank their laboratory colleagues Ya. T. Guoyevoy and B. M.

.Zubenko and V. S. Savinich, a student at the Moscow Phyaicotachnical Institute,
: for their help in the wor:k. o L N o LAl

SUr CODE: 20/ SUBM DATE: 02Junb6/ ORIG REF:; 011/ OTH REF: 001
ATD PRESS: 511k - N i

2/2

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620130004-5"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620130004-5

APPROVED FOR RELEASE: 08/10/2001

CIA-RDP86-00513R000620130004-5"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620130004-5

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000620130004-5"



